Background: Recent calls for reform in healthcare training emphasize using competency-based curricula and information technology-empowered learning. Continuing Medical Education programs are essential in maintaining physician accreditation. Haitian physicians have expressed a lack access to these activities. The Haiti Medical Education Project works in alliance with Haitian medical leadership, faculty and students to support the Country's medical education system. We present the creation, delivery and evaluation of a competency-based continuing medical education curriculum for physicians in rural Haiti. Methods: Real time lectures from local and international institutions were teleconferenced to physicians in remote Haitian sites using VidyoConferencing™ technology. With American Academy of Family Physicians (AAFP) and College of Family Physicians Canada (CFPC) guidelines as references, a competency-derived syllabus was created for a Haitian continuing medical education program. The resulting educational goals were reviewed by a committee of Haitian and North American physician/medical education practitioners to reflect local needs. All authors reviewed lectures and then conferred to establish agreement on competencies presented for each lecture. Results: Sixty-seven lectures were delivered. Human immunodeficiency virus/Acquired Immunodeficiency Syndrome, ophthalmologic, infectious diseases, renal and endocrine competencies were well-represented, with more than 50 % of the joint AAFP and CFPC recommended competencies outlined. Areas under-represented included allergy and immunology, cardiology, surgery, pain management, gastroenterology, neurology, pulmonology, men's health and rheumatology; these topics accounted for less than 25 % of AAFP/CFPC recommended competencies. Areas not covered included geriatrics, nutrition, occupational health and women's health. Within practice-based lectures, only disaster medicine, health promotion and information management were included, but only partially covered. Conclusions: We identified teaching goals covered and competencies that were missing from a CME program for rural Haitian physicians. We aim to use this analysis to provide a competency-based CME lecture series that proportionally meets local needs while following recommendations of recognized national family medicine organizations.
Background
To meet the goals set by the Universal Declaration of Human Rights to promote health and ensure adequate access to medical care [1] , health systems need to insure that health care providers are well-trained and competent [2] . Recent international calls for major reform in healthcare professional training have emphasized using competencybased curricula and information technology-empowered learning [3] . Competency-based curricula have become the preferred means of delivering medical education [3] [4] [5] . Unfortunately, those countries with the greatest healthcare needs often have the fewest educational resources to advance health care provider training [6] .
Advanced communication and interactive distance learning tools provide unique opportunities to bring innovative educational resources to medical professionals in low-income or remote locations, thereby expanding global access to high-quality training programs [3, 7, 8] .
Besides enabling access to educational materials and instructors, distance learning programs can assist with supporting relationships among medical professionals across distant locations and provide valuable opportunities for capacity building [9] .
Continuing medical education (CME) has long been used in high-income settings to facilitate the ongoing acquisition of knowledge and skills by health care professionals with the aim of improving patient care [10] . Despite the important role CME programs have in maintaining physician accreditation in high-income countries, there currently have been few opportunities for ongoing CME in low-income countries [11, 12] .
The Republic of Haiti, which occupies the western third of the Island of Hispaniola, is one of the poorest countries in the Americas [13] . Haitian health indices are the lowest ranking in the Western Hemisphere and amongst the lowest in the world [14] [15] [16] [17] . Despite a long tradition of medical education in Haiti, medical education resources remain inadequate to meet the country's needs [14] [15] [16] [17] [18] . Haitian physicians have expressed a lack access to professional development programs and CME activities [6] . The Haiti Medical Education (HME) Project, a non-profit organization, works in alliance with Haitian medical leadership, faculty and students to support the Country's medical education system by bringing together healthcare providers, academics and social activists across multiple countries to work towards restoring and building upon the infrastructure and curricula of Haitian medical schools and teaching hospitals [19] [20] [21] [22] [23] .
One area of active effort for HME and its Haitian and international partners has been the establishment of CME opportunities for practicing physicians. Currently, there is no published literature addressing competency based curricula delivery through distance learning in developing countries. We present the creation, delivery and evaluation of the early stages of a competency-based CME curriculum for physicians working in rural Haiti using videoconferencing technologies to provide a series of lectures from locally and internationally-based experts and supported by local academic clinical programs.
Methods

Distance learning tools
Prior to the initiation of this lecture series in April 2011, individual hospitals held local teaching session, but no multi-site lecture series existed at rural sites. In order to reach Haitian physicians based at remote rural sites, VidyoConferencing™ technology was used for teleconferencing lectures in real time from international institutions to the training locations. High-quality audiovisual lectures were provided to multiple sites, despite limited Internet connectivity. Participants could ask questions directly to the instructor or to colleagues across the linked sites during the presentation. Lectures were delivered probono by academically affiliated experts from Haiti or abroad.
Establishing competencies
Lectures initially were given based on lecturer availability without predetermined competency-based educational objectives. To provide more relevant and targeted CME materials for our audience, a competency-derived CME curriculum was created, with the aim of structuring our course with pre-determined competencies. This process included analyzing the presentations that had been given to date to determine those competencies that had been delivered and those that had not.
Using the American Academy of Family Physicians (AAFP) and College of Family Physicians Canada (CFPC) guidelines as references [24, 25] a competency-derived syllabus was created for a Haitian continuing medical education program. AAFP and CFPC competencies were categorized by topic area (e.g., cardiology, infectious disease, public health, etc.), and then 38 AAFP defined competency areas were abstracted and reorganized to create a baseline set of lecture topics and learning objectives. This initial set was then crossreferenced using the CFPC competency guidelines to identify additional areas for inclusion. The resulting educational goals were reviewed by a committee of Haitian and North American physician/medical education practitioners (RB, CR, LW, MJ, MN, TFB and GS) to ensure that the final set of competency objectives were appropriate for local Haitian practice needs ( Fig. 1) . Forty-four competency domains, broadly divided into "disease-based competencies" and "practicebased competencies" for organizational purposes were created (http://www.hmeproject.org/competencyexcel/). For the purposes of this program, a competency was defined as "the habitual and judicious use of communication, knowledge, technical skills, clinical reasoning, emotions, values, and reflection in daily practice for the benefit of the individual and the community being served" [26] .
Audit of delivered competencies
To assess the coverage of competency-based learning objectives, each lecture was analyzed individually and separately by two reviewers (RB, CR, LW, MJ, MN, TFB or GS), who were blinded to the other's evaluation. This analysis was performed for of recordings of online videolectures delivered from April 1st 2011 to January 1st 2013. Competencies delivered in these lectures were identified using the established AAFP/CFPC competency syllabus. Furthermore, delivered competencies were then crossreferenced with this syllabus. Competencies that were expected based on the presentation topic but not covered in the lecture also were noted. The reviewers then conferred to establish agreement on competencies presented for each reviewed lecture. In the cases where the 2 reviewers did not reach consensus, a separate senior reviewer (GS) adjudicated discrepancies.
Results
Sixty-seven lectures were delivered between April 1st 2011 and January 1st 2013. Lectures delivered, lecturer information and affiliations are outlined in Table 1 . Sixty-three lectures addressed disease-based competencies and 4 lectures addressed practice-based competencies. Competencies delivered were compared to the established AAFP/CFPC competency syllabus (Table 2) .
Within disease based lectures, human immunodeficiency virus/Acquired Immunodeficiency Syndrome (HIV/AIDS), ophthalmologic, general infectious diseases, renal and endocrine competencies were well-represented; together these subjects covered more than 50 % of the joint AAFP and CFPC recommended competencies outlined. Recommended competency areas under-represented in the lecture series included allergy and immunology, cardiology, surgery, pain management, gastroenterology, neurology, pulmonology, men's health and rheumatology; together these topics accounted for less than 25 % of AAFP/CFPC recommended competencies. Recommended competency areas not covered included geriatrics, nutrition, occupational health and women's health. In general, when a specific topic area was covered by a lecture, the majority of recommended joint AAFP/CFPC learning goals for that topic area were presented. Within practice-based lectures, only disaster medicine, health promotion and information management were included in lectures; however, the competency goals for these topics were only partially covered. Recommended practice-based topics not covered by lecturers are listed in Table 2 .
A full outline of competencies covered, by competency area, is available on HME website (http://www.hme project.org/competencyanalysis/). 
Conclusions
Competency-based medical education is useful for initiating and maintaining targeted continuing medical education learning. A collaboration between Haitian and North American physicians led to a live distance learning CME program available to physicians in rural Haiti delivered via video conferencing technology. Using an educational syllabus jointly derived from AAFP and CFPC competencies for family physicians, 67 lectures were provided covering greater than 50 % of AAFP and CFPC recommended competencies. Within each topic area presented, lecturers succeeded in covering specific teaching points completely.
Having the syllabus was valuable in identifying several competency areas recommended for family physicians but that were underrepresented in the lectures. Examples of topics not covered by lectures by recommended by the guidelines included acute coronary syndromes, management of weight loss, breast diseases and meningitis. While lecturer availability was the primary constraint for deciding which topics were presented, finding ways to present the range of recommended topics will be important in the future to ensure that participants are exposed to the gamut of topic areas needed to be a well-rounded family physician.
Expanding presentations of the practice-oriented competencies also needs to be done; for example, only mental health in disasters was discussed among the recommended disaster management topics. Skill-based competencies, such as Advanced Cardiac or Trauma Life Support, also were not included. As the program develops, establishing skill-based competencies using distance learning technologies will be a major challenge to be overcome.
Finally, it is notable that no global health topics such as burden of disease, migration and travel, social determinants of health, or health as a human right were discussed. While global health topics are expanding in North American undergraduate and graduate medical education, these topics also are increasingly important for postgraduate medical education in other high-income and middle/lowincome regions [5, 27, 28] . Global health root cause analysis with an emphasis on social justice is already underway in Haiti [29] ; however, continued education and widening the audience for this topic would be valuable.
This analysis demonstrated the value of having competency-based curriculum to identify teaching goals covered and competencies that were missing from a CME program for rural Haitian physicians run over approximately 18 months. We aim to use this analysis to target future lecturer recruitment to provide a competencybased CME lecture series that proportionally meets local needs while following recommendations of recognized national family medicine organizations. Further, with a competency based lecture series, curriculum evaluations can be performed. An ancillary benefit of this collaboration has been the bi-directional learning for all participants involved in this partnership. Lecturers not only offer a service through providing high-quality lectures, but they also gain important experience through participating in long-term partnerships with Haitian colleagues. This lecture series presents an innovative approach to delivering CME to lowincome country primary care providers in remote areas that could be adapted by for other locations.
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